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ABSTRACT
Objectives Alcohol drinking is associated with ill 
health but less is known about its contribution to overall 
functioning. We aimed to examine whether alcohol drinking 
predicts self-reported mental and physical functioning 
5-7 years later.
Design A prospective cohort study.
Setting Helsinki, Finland.
Participants 40-year-old to 60-year-old employees of 
the City of Helsinki (5301 women and 1230 men) who 
participated in a postal survey in 2000–2002 and a follow-
up survey in 2007.
Primary and secondary outcome measures Mental 
and physical functioning measured by the Short Form 36 
Health Survey.
Results Alcohol drinking was differently associated 
with mental and physical functioning. Heavy average 
drinking, binge drinking and problem drinking were all 
associated with subsequent poor mental functioning 
except for heavy average drinking among men, whereas 
only problem drinking was associated with poor physical 
functioning. Also, non-drinking was associated with 
poor physical functioning. Problem drinking was the 
drinking habit showing most widespread and strongest 
associations with health functioning. The associations 
between problem drinking and poor mental functioning 
and with poor physical functioning among women 
remained after adjusting for baseline mental functioning, 
sociodemographic factors, working conditions and other 
health behaviours.
Conclusions Alcohol drinking is associated especially 
with poor mental functioning. Problem drinking was the 
drinking habit strongest associated with poor health 
functioning. The results call for early recognition and 
prevention of alcohol problems in order to improve health 
functioning among employees.
INTRODUCTION
Alcohol drinking plays a significant role in 
the aetiology of many acute and chronic 
diseases,1 and it causes a major burden to 
population health accounting for 4% of 
disability adjusted life years worldwide.2 
However, not only are the diseases important 
but also their effects on well-being and 
health functioning. Health functioning has 
increasingly been in the focus when exam-
ining patient groups and a similar approach 
has gradually spread to studies on general 
populations as well.
Previous studies on alcohol drinking and 
health functioning have found impaired 
health functioning among heavy drinkers 
measured by sickness absence3 4 and disability 
retirement5 6 for example. Less is known 
about how alcohol drinking contributes to 
self-evaluated general health and personal 
well-being. Previous studies have suggested 
impaired self-reported mental and physical 
functioning among patient groups. Further-
more, abstinence and treatment for alcohol 
abuse and dependence have been associated 
with improved functioning.7 8 Nevertheless, 
examining general populations is important 
as the heaviest burden of alcohol drinking 
falls on moderate drinkers, as they consti-
tute a much larger group in number.9 10 For 
example, a Finnish study found that among 
men 64% and among women 93% of alco-
hol-related deaths occurred among the 
lower 90% of alcohol drinkers10 and a study 
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Strengths and limitations of this study
 ► The strength of the study was its prospective design 
which allowed us to consider previous health 
functioning. Alcohol drinking was measured by 
several variables and we were also able to take into 
account several covariates.
 ► The data were large and included both women and 
men.
 ► The study only included middle-aged municipal 
employees, and thus caution is needed when 
generalising the findings.
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from Norway found that the majority of acute alcohol 
problems were found among the lower 90% of alcohol 
drinkers.9
Studies on alcohol drinking and health functioning 
among general populations have been scarce. An Austra-
lian longitudinal study examined elderly women and 
found that non-drinkers had lower health functioning 
compared with moderate drinkers both in mental 
and physical functioning.11 Also, many cross-sectional 
studies have found poorer health functioning among 
non-drinkers compared with moderate drinkers.12–16 
Results concerning heavy drinkers have been incon-
sistent: another Australian longitudinal study focusing 
on 45-year-old to 50-year-old women found that both 
non-drinkers and heavy drinkers had poorer health func-
tioning compared with moderate drinkers.17 A Danish 
study examined both mental and physical functioning 
and found that heavy drinkers had the poorest mental 
functioning whereas non-drinkers had poorest physical 
functioning.18 However, a Finnish longitudinal study 
examining Finnish men in high socioeconomic posi-
tions found no differences in either mental or physical 
functioning between non-drinkers, moderate drinkers 
and heavy drinkers.19 In addition, some cross-sectional 
studies have found poorer health functioning among 
heavy drinkers,20 whereas some have suggested that heavy 
drinking is associated with better health functioning.12 16 21
The studies on alcohol drinking and health func-
tioning have mainly focused on the overall amount of 
alcohol consumption and seldom included measures 
such as binge drinking or problem drinking. There is 
increasingly evidence that in addition to the amount of 
alcohol consumed also drinking habits contribute to the 
effects of alcohol drinking. For example, binge drinking 
has been associated with mental health22 and mortality23 
independently of the total amount of alcohol consumed.
This study examines the associations between alcohol 
drinking and subsequent mental and physical functioning 
among middle-aged municipal employees in a prospec-
tive study design. The study includes three variables 
on alcohol drinking, namely weekly average drinking, 
binge drinking and problem drinking. Women and men 
are studied separately and baseline health functioning, 
sociodemographic factors, working conditions and other 
health behaviours are taken into account.
DATA AND METHODS
Study population
This study is part of the Helsinki Health Study on middle-
aged employees of the City of Helsinki in Finland. The 
City of Helsinki is the largest employer in Finland and 
the jobs include a variety of both manual and non-manual 
job tasks such as secretaries, healthcare workers, teachers 
and garden workers. The baseline data were collected 
in three separate surveys in 2000, 2001 and 2002 by 
sending postal questionnaires to employees of the City 
of Helsinki in Finland who reached the age of 40, 45, 
50, 55 or 60 years during those years.24 A total of 8960 
employees responded yielding a response rate of 67%. A 
follow-up survey including essentially the same questions 
was conducted in 2007 with a response rate of 83% and 
7332 respondents. The majority of the participants, 80%, 
were women, which reflects the gender distribution of 
the employees in the Finnish municipal sector. Younger 
employees, men, those in lower socioeconomic position 
and those with previous sickness absence history were 
slightly underrepresented but non-response analyses 
suggest that major bias is unlikely.24 25
In this study, the baseline and follow-up data were 
combined. After exclusions due to being pregnant at 
baseline and missing data on health functioning or the 
covariates, this study included 5301 women and 1230 
men. Due to item non-response on questions on drinking 
habits, the final analyses include slightly less participants. 
The final numbers are presented in table 1.
The study protocol was approved by the ethics 
committees of the Department of Public Health and the 
University of Helsinki and the health authorities of the 
City of Helsinki.
Measures on alcohol drinking
Measures on alcohol drinking were derived from the 
baseline survey. From the questions concerning the 
average use of beer, cider, wine, other mild beverages and 
spirits, we calculated the weekly average use of alcohol 
defining 1 unit as 12 g of pure alcohol. The participants 
were divided into non-drinkers (those drinking 0 units 
per week), light drinkers (<4 units per week), moderate 
drinkers (4–16 units per week) and those drinking ≥16 
units. For men, we also included a group drinking ≥24 
units. The cut-points of 16 and 24 units are used as limits 
for heavy drinking for women and men in Finland.26
Binge drinking was measured by a question asking 
how often the respondent drank ≥6 units of alcohol 
on a single occasion. The group of binge drinkers 
included also those binge drinking less often than once 
a month. In addition, non-drinkers were distinguished 
from non-bingers, and thus the binge variable included 
three categories: non-drinkers, non-binge-drinkers and 
binge drinkers. The number of non-drinkers was slightly 
different from the weekly average drinking variable as 
we used the answer ‘I do not use alcohol’ to ask about 
the frequency of drinking instead of drinking 0 units per 
week as a definition to being a non-drinker.
Problem drinking was measured by the CAGE ques-
tionnaire27 28 deriving from four questions: Have you ever 
thought about Cutting down your drinking? Have you ever 
felt Annoyed about criticism about your drinking? Have 
you ever felt Guilty because of your drinking? and Have 
you ever needed an Eye-opener? A positive answer to 
each question adds one point to a summary score ranging 
from 0 to 4. For women, we used the conventional cut-off 
of 2 but for men we used the cut-point of 3 instead as 
has been done in previous Finnish studies.26 With cut-off 
2 nearly 40% of men had been classified as problem 
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drinkers and we wanted to separate those with most 
serious drinking problems.
Mental and physical functioning
Mental (MCS) and physical (PCS) component summary 
scores of the Short Form 36 Health Survey were used 
as measures of mental and physical functioning in this 
study.29 MCS and PCS measure generic health and are 
also referred as health-related quality of life. The Short 
Form 36 Health Survey includes 36 questions on health 
and health-related functioning during the preceding 
4 weeks. The eight subscales of the Short Form Health 
survey include physical functioning, role limitations due 
to physical problems, bodily pain, general health percep-
tions, mental health, role limitations due to emotional 
problems, social functioning and vitality. The subscales 
contribute positively or negatively to MCS and PCS. These 
scales are continuous, range from 0 to 100 and have been 
standardised to the US general population with a mean 
of 50 years and SD of 10. Higher scores indicate better 
functioning than lower scores.
Covariates
The covariates were measured at baseline. Marital 
status was classified as single, married or cohabiting, 
and widowed or divorced. Socioeconomic position was 
categorised into managers and professionals, semipro-
fessionals, routine non-manual employees and manual 
employees. Mental and physical work load were both 
measured by single-item questions inquiring how mentally 
or physically demanding the respondent perceived her/
his work. Body mass index was divided into three groups: 
<5, between 25 and 30 and >30 kg/m2. Physical activity 
was measured by a 4-item questionnaire from which meta-
bolic equivalent tasks were calculated. Those with fewer 
than 14 MET hours per week were classified as inactive 
and others as active. Smoking was divided into smokers 
and non-smokers. The MCS and the PCS at baseline 
were used as covariates and the scores were divided into 
gender-specific quartiles.
Statistical methods
The MCS and the PCS at follow-up were used as outcome 
variables and drinking habits at baseline as exposure vari-
ables. First, we calculated the age-adjusted mean scores 
for the MCS and the PCS and their 95% CI by drinking 
habits. Second, we used logistic regression analysis to 
examine the associations between drinking habits and 
poor mental and physical functioning. In these analyses, 
the mental and physical component scores were dichot-
omised using the lowest gender-specific quartiles as 
Table 1 The distributions of drinking habits
Women Men
n=5301 % MCS PCS n=1230 % MCS PCS
Weekly average drinking
0 384 7 53.4 
(52.4 to 54.4)
46.0 
(45.0 to 46.9)
56 5 51.3  
(48.9 to 53.8)
47.4 (45.3 to 
49.5)
0-4 3404 64 52.6 
(52.2 to 52.9)
47.2 
(46.9 to 47.5)
449 37 52.5  
(51.6 to 53.4)
49.5 
(48.8 to 50.2)
4-16 1339 25 51.5 
(50.9 to 52.0)
48.0 
(47.5 to 48.5)
512 42 52.3  
(51.5 to 53.2)
49.5 
(48.8 to 50.2)
16 or more /16-
24
151 3 47.9 
(46.3 to 49.5)
47.8 
(46.3 to 49.3)
131 11 50.8  
(49.1 to 52.4)
49.2 
(47.8 to 50.6)
24 or more 79 6 50.4  
(48.3 to 52.5)
49.6 
(47.8 to 51.4)
Binge drinking
Non-drinker 336 7 53.1 
(52.0 to 54.1)
46.2 
(45.2 to 47.2)
60 5 51.3  
(48.9 to 53.7)
47.0 
(45.0 to 49.0)
No 3942 76 52.6 
(52.2 to 52.9)
47.5 
(47.2 to 47.8)
634 52 52.6  
(51.9 to 53.4)
50.0 
(49.3 to 50.6)
Yes 918 18 50.5 
(49.8 to 51.2)
46.9 
(46.3 to 47.5)
522 43 51.5  
(50.7 to 52.3)
48.9 
(48.3 to 49.6)
Problem drinking
No 4251 83 52.9 
(52.6 to 53.2)
47.5 
(47.2 to 47.8)
929 77 52.7  
(52.1 to 53.4)
49.7 
(49.2 to 50.3)
Yes 850 17 48.4 
(47.8 to 49.1)
46.6 
(46.0 to 47.2)
282 23 49.6  
(48.5 to 50.7)
48.2 
(47.3 to 49.1)
The age-adjusted mean scores and their 95% CIs for mental and physical component summaries
MCS, mental component summary; PCS, physical component summary.
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cut-points for poor mental and physical functioning. We 
decided to dichotomise MCS and PCS scores as they were 
highly skewed and in addition our particular interest was 
in poor health functioning.
In the modelling, we first adjusted for age. Second, 
baseline MCS was added to the models examining mental 
functioning and baseline PCS to the models examining 
physical functioning. Third, we added other covariates 
to these models, first marital status, socioeconomic posi-
tion and working conditions and then health behaviours. 
Women and men were studied separately due to differ-
ences in their average health functioning score levels 
and drinking habits. The results are presented as OR and 
their 95% CI. SAS V.9.3 was used in carrying the analysis.
RESULTS
The vast majority of participants were light or moderate 
drinkers drinking up to 16 units per week. 64% of 
women drank <4 units per week, whereas among 
men drinking 4-16 units per week was most common 
(table 1). Binge drinking and problem drinking were 
common especially among men. 18% of women were 
binge drinkers and 17% were problem drinkers. Among 
men the corresponding figures were 43% and 23%. 
Among women heavy drinkers, binge drinkers and 
problem drinkers all had lower MCS scores compared 
with moderate drinkers, non-bingeing drinkers and 
non-problem drinkers. Among men problem drinkers 
had lower MCS and also PCS scores than non-problem 
drinkers. Concerning the PCS scores, both female and 
male non-drinkers had lowered scores than moderate 
drinkers. 
Among women, heavy average drinking was associated 
poor mental functioning (OR 1.54, CI 1.08 to 2.19), 
whereas non-drinking (0.73, 0.56 to 0.97) and light 
drinking (0.92, 0.79 to 1.08) were associated with better 
mental functioning (table 2). Adjusting for mental func-
tioning at baseline explained these associations. Binge 
drinking was associated with poor mental functioning 
(1.49, 1.27 to 1.74) and the association remained after 
adjusting for baseline mental functioning. Adjusting 
for marital status, socioeconomic position and working 
conditions had no effect but other health behaviours 
explained the association. The association between 
problem drinking and poor mental functioning was 
strong (2.19, 1.87 to 2.56) and remained after adjusting 
for baseline mental functioning. Other covariates had no 
effect on the association.
Non-drinking was associated with poor physical func-
tioning compared both to moderate drinkers (1.61, 
1.25 to 2.08) and non-bingers (1.31, 1.02 to 1.67) among 
women. Also light drinking was associated with poor phys-
ical functioning compared with moderate drinkers (1.29, 
1.11 to 1.51). The associations were however attenuated 
by baseline physical functioning. Problem drinking was 
associated with poor physical functioning even after all 
adjustments (1.22, 1.01 to 1.48).
Among men, heavy weekly average drinkers tended to 
have poor mental functioning compared with moderate 
drinkers but the association did not reach statistical signif-
icance (table 3). Binge drinking was associated with poor 
mental functioning (1.48, 1.13 to 1.95) but the association 
was attenuated to statistically non-significant level after 
adjusting for baseline mental functioning. Non-drinkers 
had poor mental functioning compared with moderate 
drinkers and non-bingeing drinkers but this did not reach 
statistical significance. Problem drinking almost doubled 
the risk of poor mental functioning and the association 
remained even after all adjustments (1.50, 1.09 to 2.05).
In models adjusted for age only, problem drinking 
was associated with poor physical functioning (1.37, 
1.02 to 1.84) but baseline physical functioning explained 
the association. After adjusting for baseline physical 
functioning also, binge drinking was associated with 
poor physical functioning but especially other health 
behaviours explained the association. Non-drinkers had 
poorer physical functioning compared with non-bingers 
(2.01, 1.15 to 3.51) but baseline physical functioning 
attenuated the association.
DISCUSSION
We examined the associations between alcohol drinking 
and subsequent self-reported mental and physical func-
tioning. Alcohol drinking was differently associated 
with mental and physical functioning. Heavy weekly 
average drinking, binge drinking and problem drinking 
were all associated with subsequent poor mental func-
tioning except for heavy average drinking among men. 
Concerning physical functioning, non-drinking was 
associated with poor functioning and regarding adverse 
drinking habits only problem drinking was associated 
with poor physical functioning. Problem drinking was the 
drinking habit strongly associated with health functioning 
as it was associated with poor mental functioning among 
both women and men and with poor physical functioning 
among women even after all adjustments.
Our results suggest that adverse drinking habits are 
associated especially with poor mental functioning and 
to a lesser extent with poor physical functioning. The 
association between alcohol drinking and poor mental 
health is well-established. Alcohol drinking has been 
associated with mental distress30 31 and depression21 
for example. However, when examining the associa-
tion between alcohol drinking and mental health, a 
question about their temporal order is often raised. 
There is evidence that both alcohol drinking predicts 
poor mental health and poor mental health predicts 
drinking.32 In our study, problem drinking and among 
women also binge drinking were associated with self-re-
ported poor mental functioning even after adjusting 
for baseline mental functioning suggesting that alcohol 
drinking predicted poor mental functioning and not 
vice versa although the possibility of reverse causation 
cannot be excluded.
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Although alcohol drinking is associated with many 
physical health problems such as gastrointestinal and 
neurological symptoms, in our study drinking habits had 
no widespread association with self-reported poor phys-
ical functioning. Only problem drinking and among men 
also binge drinking after adjusting for baseline physical 
functioning were associated with poor physical func-
tioning. It might also be that poor mental functioning 
had an influence on the reporting of physical functioning 
also as poor among problem drinkers. In line with our 
study, a previous longitudinal study on Danish general 
population found that heavy drinking is associated with 
poor mental functioning but not with poor physical 
functioning,18 whereas a previous Finnish longitudinal 
study found no association between alcohol drinking 
and mental or physical functioning.19 Cross-sectional 
studies examining both mental and physical functioning 
have produced inconsistent results with either better 
mental13 15 21 or physical13 15 16 21 functioning or poorer 
mental20 functioning among drinkers.
Previous studies on alcohol drinking and health func-
tioning have quite often found no associations between 
adverse drinking and poor health functioning13 14 or even 
better health functioning among heavy drinkers.12 15 16 21 
One reason behind this lack of association between alcohol 
drinking and poor health functioning might be that 
previous studies have often measured only the overall 
amount of alcohol used and not included other measures 
of drinking habits such as binge and problem drinking. 
In previous studies concerning other health outcomes 
such as mortality23 and mental disorders,22 binge drinking 
has been associated with poor health irrespective of the 
total amount of alcohol consumed. Concerning disability 
retirement, it has been found that heavy average drinking 
was not associated with all-cause disability retirement 
whereas problem drinking was.33 Our previous study, 
however, found that in addition to problem drinking 
also, heavy average drinking was associated with disability 
retirement.5 However, in this study, problem drinking 
was the measure most often associated with poor health 
functioning suggesting that instead of mere amount of 
alcohol consumed problem drinking matters most for 
poor health functioning.
Many previous studies have found that non-drinkers 
have poorer health functioning compared with moderate 
drinkers. Similar associations have been found with 
many other outcomes such as self-rated health,34 sickness 
absence,35 36 coronary disease1 37 and mortality.37 It has 
been suggested that the group of non-drinkers includes 
previous problem drinkers as well as people abstaining 
due to health reasons and this explains the finding. 
Moderate drinkers might also share other health-pro-
moting behaviours. Some previous studies were able to 
separate previous drinkers from non-drinkers, but also in 
these studies non-drinkers had poorer health functioning 
than moderate drinkers.14 16 In our study, non-drinkers 
had poorer physical functioning compared with moderate 
drinkers and non-binge drinkers. The associations 
however mostly disappeared after adjusting for baseline 
physical functioning. It might thus be that non-drinkers 
are selected by poor health instead of moderate drinking 
being beneficial for health. Concerning mental func-
tioning non-drinking women had even better functioning 
compared with moderate drinkers.
The strengths of our study include prospective study 
design and large study population of employees with 
relatively moderate drop-out. Drinking habits were 
measured by self-reports and the respondents might have 
underestimated their drinking.38 Although the absolute 
amounts consumed may not be exact, we believe that the 
results, however, portray relative differences between 
non-drinkers, moderate drinkers and heavy drinkers. 
Concerning binge drinking, the cut-point of 6 units 
may have been too low for men and underestimate the 
findings among them. Our study population consisted 
of ageing employees whose consumption was relatively 
moderate measured by units per week. Thus caution is 
needed when generalising the findings.
The study emphasises the importance of alcohol 
drinking on health functioning among ageing 
employees as associations were found even at a 
moderate consumption level. Only two previous studies 
have focused on employees. A Japanese cross-sec-
tional study on male employees found no associations 
between heavy drinking and poor health functioning.14 
This might have been because of good access to occu-
pational health services that recognised and prevented 
heavy alcohol drinking. However, a cross-sectional study 
on Swedish female employees found that self-reported 
excessive drinking was associated with poor health 
functioning.20 The results call for early intervention 
when tackling poor health functioning due to alcohol 
drinking. We had the opportunity to adjust for baseline 
health functioning and this explained a number of the 
associations suggesting that differences between those 
with adverse drinking habits and others had developed 
already earlier. We adjusted also for marital status, 
socioeconomic position, working conditions and other 
health behaviours but they did not have marked effects 
on the associations.
Alcohol drinking was associated especially with poor 
mental functioning. However, the associations were 
partly explained by baseline mental functioning. Espe-
cially problem drinking was associated with poor mental 
functioning even after considering the baseline situation. 
Problem drinking was also associated with physical func-
tioning. Early intervention is important in promoting 
health functioning among employees in general and 
among problem drinking employees in particular.
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